
METHOD AND SYSTEM OF AUTOMATIC CONTROL 

Field of the Invention 

This invention relates to aircraft automatic control systems. The field of 
employment of present inventions is to provide flight safety of civil aircrafts. 

Background of the Invention 

In practice, various techniques are employed in order to solve the problem 
for providing flight safety of civil aircrafts fi'om missile attacks: 

1 . The "elimination of missile launch place'\ where a locality is guarded 
and patrolled. However, this technique required great resources and could not 
guarantee the flight safety because of great area of "risk zone" (zone fi'om which 
there is a possibility to hit a flying aircraft). 

2. The "lowering trail temperature" technique is not effective. Missiles 
having infi-ared (IR) seeker heads react to heat energy and are guided to a jet air- 
craft because of high temperature of its engine and exhaust gases. It is possible 
to decrease a little an IR heat trail by means of pumping air additionally around 
an engine exhaust, which could decrease its temperature a little. But even such 
lowering is very ineffective protection means from modem missiles that find 
their targets in the case of low temperature of engine. 

3. The "strengthening aircraft" technique is restricted in practice use. An 
exact place of missile hit into an aircraft is unpredictable. Weight and cost of 
modemization being expected in the case of mounting armour onto a whole air- 
craft are ultimately high. But when mounting armour only onto critical aircraft 
assemblies (such as engines, fuel tanks, cockpit, and electronics units), the most 
pait of aircraft will remain still vulnerable for a missile. 

4. The "false targets - flashes" technique could "muddle" a missile guid- 
ing device. It should be noted that such targets are expensive and danger. On 
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launching they catch fire and discharge a great amount of JR energy, which 
could "guide a missile to a false trail". However, pyrotechnic targets could pro- 
voke a fire, if they fall down onto the earth prior to be burned out completely. 

There are other techniques to protect civil aircrafts from missile with in- 
frared self-guided heads of portable anti-aircraft missile complexes. (See, for 
example, GB 2309290 A, 23.07.1997; US 5249527 A, 05.10.1993; FR 2694804 
Al, 18.02.1994; DE 3835887 Al, 03.05.1990). The most prospective among 
them are based on creating special radiation in a range of frequencies corre- 
sponding operation frequencies of systems that guide missiles to air targets. The 
purpose of such actions is often to wreck the process of guiding an infrared 
seeker head to an aircraft. 

The closest in technical essence to the claimed method is a method for 
protecting aircrafts from missiles provided with seeker heads (see the Russian 
patent No. 2141094, 17.08.1998). In accordance with said known method, a 
holographic image of real source radiating electromagnetic waves preferably in 
the range of visible and infrared spectrum is formed in the space between an air- 
craft and the most probable direction of possible enemy missile attack. Sources 
radiating electromagnetic waves at other frequencies corresponding to operating 
frequencies of various systems for guiding missiles to air targets could also be 
used as a false target. 

However, a state of space between an aircraft and the most probable di- 
rection of possible enemy missile attack depends in a great degree on weather 
condition. This is the reason that prevents to obtain a holographic image of such 
a quality that would ensure a high reliability of protection in optical interference 
conditions. 

The closest in technical essence to the claimed system is a system of air- 
craft protection from missile provided with seeker heads, which is intended to 
perform the aforementioned known method (see the above Russian patent No. 
2141094). 
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The unstable state of space between an aircraft and the most probable di- 
rection of possible enemy missile attack, which depends in a great degree on 
weather conditions, could be again indicated as the reason preventing to obtain a 
holographic image of such a quality that would ensure a high reliability of pro- 
tection in optical interference conditions. 

At the present time, the probability of using portable anti-aircraft missile 
complexes against a civil aircraft by terrorists is rather great. The portable anti- 
aircraft missile complexes employing missiles with infrared seeker heads are 
simple in use, requires minimal skill in treatment, and are set ready for action in 
less than three minutes. They are spread widely. There are approximately 
500000 units of indicated complexes in the world. And although their most part 
are under a control of responsible state bodies, these complexes are still avail- 
able at the black arm market at the price of several tens of thousands of USD. At 
the present time, portable anti-aircraft missile complexes employing missiles 
with infrared seeker heads are considered to take a part in an arsenal of some 27 
terrorist and underground alignments. Moreover, this armour uses missiles, i.e., 
air vessels. An action range of many models of this arm is more than 6 km, and 
using this arm it is possible to hit an aircraft flying at a height of more than 3 
km. Hence, a civil aircraft, when flying up or landing, is under the threat of at- 
tack from an area of several hundred square kilometres. Thus, the problem of 
protecting civil aircrafts fi-om the aforementioned arm is of extreme actuality at 
the present. 

Summary of the Invention 

Therefore, the object of the claimed invention is to reduce a probability of 
a missile hit to a civil aircraft and to ensure protection reliability in optical inter- 
ference environment. 

This problem is solved in a method for protecting a civil aircraft from 
missiles with seeker heads of portable anti-aircraft missile complexes in accor- 



4 



dance with the present invention, the method comprising steps of: determining 
the fact of a missile launch; determining missile coordinates in every time mo- 
ment; generating pulse periodic laser radiation, wherein a wavelength range of 
the laser radiation being within a sensitivity range of infrared seeker head, a 
power of the laser radiation exceeding the power of radiation of the aircraft en- 
gine in the sensitivity range of the infrared seeker head, and a pulse repetition 
frequency being close to t)q)ical operation frequencies of the infrared seeker 
heads; and sending the laser radiation to the point of presence of the missile in 
the given time moment. 

An additional distinction of the method according to the present invention 
fiirther comprises steps of: calculating coordinates of missile launch place; 
transmitting an information on the fact of the missile launch and on the coordi- 
nates of missile launch place to the earth safety flight providing system and air- 
craft objective control system. 

One more distinction of the method according to the present invention 
further comprises steps of: receiving the laser radiation reflected from the infra- 
red seeker head; defining, by the power level of this reflected laser radiation, the 
fact that the aircraft is attacked by a missile with just the infrared seeker head; 
defining, on lowering the power level of this reflected laser radiation, the fact of 
failure of guiding the infrared seeker head to the aircraft; thereafter, terminating 
the generation of the laser radiation; and transmitting the infonnation on the fact 
of failure of guiding the missile to the earth safety flight providing system and 
aircraft objective control system. 

The same problem is solved in a system for protecting a civil aircraft from 
missiles with seeker heads of portable anti-aircraft missile complexes in accor- 
dance with the present invention, the system comprising on board the civil air- 
craft being protected: sensors of the fact and coordinates of missile launch; a 
transceiver having a turn drive and an optical channel which output is connected 
to a sensor of missile coordinates at a missile flight trajectory; an on-board cal- 
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culator; and a laser radiation generator having an actuation device, wherein the 
laser radiation generator being made of fluorine-hydrogen-deuterium type, the 
on-board calculator being configured to process signals from the sensors of the 
fact and coordinates of missile launch for calculating coordinates of a missile 
launch place and for providing a control signal to the turn drive of the trans- 
ceiver in order for an optical channel of the transceiver to be directed to the 
launched missile, as well as to process signals from the sensor of missile coordi- 
nates at a missile flight trajectory for calculating missile coordinates in the given 
time moment and for providing an actuating signal to the actuation device of the 
laser radiation generator. 

An additional distinction of the system according to the present invention 
is in that the on-board calculator is configured to transmit the information on the 
fact of the missile launch and on the coordinates of missile launch place to the 
earth safety flight providing system and aircraft objective control system. 

Once more distinction of the system according to the present invention is 
in that the system further comprises a reflected laser radiation receiver con- 
nected to an additional output of the optical channel of transceiver and intended 
for providing signals to the on-board calculator which is further configured to 
define, by the power level of this reflected laser radiation, the fact that the air- 
craft being attacked by a missile with just the infrared seeker head, and to de- 
fine, on lowering the power level of this reflected laser radiation, the fact of fail- 
ure of guiding the infrared seeker head to the aircraft; to provide to the actuation 
device of the laser radiation generator an actuating signal which terminates the 
generation of the laser radiation, and to transmit the information on the fact of 
failure of guiding the missile to the earth safety flight providing system and air- 
craft objective control system. 

One more distinction of the system according to the present invention is in 
that the sensors of the fact and coordinates of missile launch are sensors of the 
ultraviolet range. 



6 



Yet one more distinction of the system according to the present invention 
is in that the sensor of missile coordinates at a missile flight trajectory is a nar- 
row-directed sensor of the ultraviolet range. 

Finally, one more distinction of the system according to the present in- 
vention is in that the optical channel of the transceiver is further intended to 
transmit the radiation of the laser radiation generator towards the launched mis- 
sile. 

Brief Description of Drawings 

The claimed invention is illustrated further with references to the accom- 
panying drawing, where identical units and elements have the same numbers. 

Detailed Description of Preferred Embodiments 

The drawing shows schematically a situation of protecting a civil aircraft 
from missiles with seeker heads of portable anti-aircraft missile complexes and a 
structure of system for protecting a civil aircraft from missiles with seeker heads 
of portable anti-aircraft missile complexes. 

The system 1 for protecting a civil aircraft (see the drawing) from missiles 
2 with seeker heads of portable anti-aircraft missile complexes comprises, on 
board the civil aircraft 4 being protected: sensors 5 of the fact and coordinates of 
missile launch; a transceiver 6 having a turn drive 7 and an optical channel 8 
which output 9 is connected to a sensor 10 of missile coordinates at a missile 
flight trajectory; an on-board calculator 11; and a laser radiation generator 12 
having an actuation device 13. The first group inputs 14 of the on-board calcu- 
lator 1 1 are connected to the outputs of sensors 5 of the fact and coordinates of 
missile launch in order to calculate the coordinates of missile launch place. The 
first output 1 5 of the on-board calculator 1 1 is connected to the turn drive 7 of 
the transceiver 6 in order to direct an input 16 of the optical channel 8 of the 
transceiver 6 to the launched missile 2. The output of the sensor 10 of missile 
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coordinates at a missile flight trajectory is connected to the second input 17 of 
the on-board calculator 11. The second output 18 of the on-board calculator 11 
is connected to the actuation device 13 of the laser radiation generator 12. 

It is desirable to provide the on-board calculator 11 with the third 19 and 
fourth 20 outputs coupled with the aircraft objective control system ("black 
boxes" or flight recorders) and the aircraft system for communicating with the 
earth safety flight providing services, respectively, in order to transmit the in- 
formation on the fact of the missile launch and on the coordinates of missile 
launch place to the aircraft objective control system and to the earth safety flight 
providing system. 

It is desirable to provide the system 1 for protecting a civil aircraft 4 with 
a reflected laser radiation receiver 21 coupled with an additional output 22 of the 
optical channel 8 of the transceiver 6. The on-board calculator 11 is desirable to 
be made with a third output 23 coupled with the output of the reflected laser ra- 
diation receiver 21 in order further to define, by the power level of this laser ra- 
diation reflected from the seeker head 3 of the launched missile 2, the fact that 
the aircraft being attacked by a missile with just the infrared seeker head, and to 
define, on lowering the power level of this reflected laser radiation, the fact of 
failure of guiding the infrared seeker head to the aircraft. It is desirable to make 
the on-board calculator 1 1 with a fifth output 24 coupled with the actuation de- 
vice 13 of the laser radiation generator 12 in order to provide a signal for termi- 
nating the generation of laser radiation to the actuation device 13 of the laser ra- 
diation generator 12, 

It is desirable to connect the output of the laser radiation generator 12 with 
the optical channel 8 of the transceiver 6 in order to transmit the radiation of the 
laser radiation generator 12 towards the launched missile 2. 

The method for protecting a civil aircraft from missiles with infrared 
seeker heads of portable anti-aircraft missile complexes in accordance with the 
present invention is realized in the presented system as follows. 
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A missile 2 with the infrared seeker head 3 could be launched to a civil 
aircraft 4 in the process of its flying. The sensors 5 of the fact and coordinates of 
missile launch, disposed at the civil aircraft 4 being protected, find out the ultra- 
violet radiation of the engine of missile 2 being started. Signals from these sen- 
sors are fed to the first group inputs 14 of the on-board calculator 11 for calcu- 
lating the coordinates of missile launch place. The information on the fact of this 
launch and coordinates of missile launch place are transmitted from the on- 
board calculator 11 via its third 19 and fourth 20 outputs to the aircraft objective 
control system ("black boxes" or flight recorders) and to the aircraft system for 
communicating with the earth safety flight providing systems. Moreover, the 
control signal corresponding to the coordinates of missile launch is transmitted 
via the first output 1 5 of the on-board calculator 1 1 to the turn drive 7 of the 
transceiver 6 in order to direct the input 16 of the optical channel 8 of the trans- 
ceiver 6 to the launched missile 2. Through this optical channel 8 the infrared 
radiation of the flying missile 2 comes to the sensor 10 of missile coordinates at 
a missile flight trajectory, which is the narrow-directed sensor of the infrared 
range, and as a result, an output signal of this sensor is formed. After processing 
the output signal of the sensor 10 of missile coordinates at a missile flight tra- 
jectory in the on-board calculator 1 1 the coordinates of the missile 2 in the given 
time moment are calculated. 

The control signal corresponding to the coordinates of the missile 2 in the 
given time moment is transmitted via the first output 15 of the on-board calcu- 
lator 1 1 to the turn drive 7 of the transceiver 6 in order to direct exactly the input 
16 of the optical channel 8 of the transceiver 6 to the launched missile 2 (i.e., a 
precise guiding of the missile 2 at its frajectory is ensured by the system 1). 
Moreover, based on the result of processing the output signal of the sensor 10 of 
missile coordinates at a missile flight trajectory in the on-board calculator 1 1, an 
actuating signal is provided via the output 18 of the on-board calculator 1 1 to the 
activation device 13 of the laser radiation generator 12. The radiation from the 
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laser radiation generator 12 is directed through the optical channel 8 of the 
transceiver 6 towards the launched missile 2. Since the laser radiation generator 
12 is made of fluorine-hydrogen-deuterium type, then it forms a pulse periodic 
laser radiation having certain parameters: the laser radiation wavelength is 
within a sensitivity range of infrared seeker heads, and a power of laser radiation 
exceeds the power of radiation of the aircraft engine in the sensitivity range of 
the infrared seeker heads. A pulse repetition frequency is formed close to typical 
operation frequencies of the infrared seeker heads. As a result of laser radiation 
direct hit to the infrared seeker head 3 of the missile 2 a failure in guiding the 
missile to the aircraft occurs. The missile flies past (or misses) the aircraft, 
thereafter the laser radiation generation is terminated and the information on the 
fact of failure of guiding the missile is transmitted to the earth safety flight pro- 
viding system and aircraft objective control system. 

The additional equipment of the system 1 for protecting an aircraft with 
the reflected laser radiation receiver 21 connected to the additional output 22 of 
the optical channel 8 of the transceiver 6 and intended to provide signals to the 
on-board calculator 1 1 (which is fiirther configured to define, by the power level 
of the laser radiation reflected from the seeker head of the launched missile, the 
fact that the aircraft being attacked by a missile with just the infrared seeker 
head, and to define, on lowering the power level of the reflected laser radiation, 
the fact of failure of guiding the infrared seeker head to the aircraft) allows to 
output to the activation device 13 of the laser radiation generator 12 the signal 
for terminating the laser radiation generation, and to transmit the information on 
the fact of failure of guiding the missile to the earth safety flight providing sys- 
tem and aircraft objective control system. 

As the sensors of the fact and coordinates of missile launch could be used 
the ultraviolet sensors produced since 2002 by DaimlerChrisler Aerospace AG, 
and as the sensor of missile coordinates at a missile flight trajectory could be 
used the sensor produced since 2002 by Bodenseewerk Geratetechnik GmbH. 
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As the on-board calculator could be used the known computer «BareT-83» 
("Baget-83") produced in Russia since 1998. As the turn drive of the transceiver 
in order to direct the input of the optical channel, and as the reflected laser ra- 
diation receiver is employed the optical circuit, receivers and drives utilized in 
the lidar produced by SPI International (see: npoxononoB B.B., Ycthhob H.^. 
HH(^paiqpacHbie JiasepHbie jiOKauHOHHbie CHCTeMbi. - MocKea: BoenHoe HS^a- 
xejibCTBO, 1987) (Protopopov V.V., Ustinov N.D. Infrared laser finding systems. 
- Moscow: Anny publishing house, 1987. - in Russian). As the laser radiation 
generator could be used the known wideband chemical laser («KBaHTOBaH 
3JieKTpoHHKa», T. 18, J^o 2, 1991. - C. 186) ("Quantum electronics", vol. 18, No. 
2, 1991. - P. 186. - in Russian). 

Industrial Applicability 

The present invention could be employed most successfully in the civil 
aviation. 



